Introduction,
The non-ideal behaviour of binary mixtures containing a selfassociated component is primarily due to the specific interactions arising from the hydrogen bond between the polar groups of the component molecules. When two liquids are mixed together, the resulting changes in physical and thermodynamic properties can be considered as a sum of several contributions due to free volume change, change in energy, change in molecular orientations and steric hindrances. 1 Alcohols are of important class of hydrogen-bonded solvents and their −OH group participates in hydrogen bond formation as donor and acceptor of electrons. Our initial studies on the thermodynamics of alcohols solutions were motivated by a desire to better understand the interactions among the various functional groups with alcohols. [2] [3] [4] Moreover, this work contributes to test the compatibility of free volume theory model to correlate the experimental viscosities. 
Results and discussion
The experimental values of viscosities for binary mixtures at T= 303.15K are listed in Table 1 . Binary viscosities increase with increasing the alcohols chain length. The viscosity deviation can be calculated as
where  is the mixture viscosity and (1 )
where x is the mole fraction of one component of mixture, A k is the adjustable parameter and k is the order of polynomial. Values of viscosity deviations are presented in Table 1 . Figure 1 
When the chain length of the alcohol increases, the hydrophobic character of the 1-alkanol amplifies and the interactions between unlike molecules weaken, resulting in a negative contribution to   . In alcohols with higher chain length, the relative volume contributions of the polar OH versus the non-polar alkyl chain for the alcohols decrease and the viscosity deviationins crease. Our next objective in this study is the correlation of the binary mixtures viscosity applying the free volume theory. In the free volume theory [6, 7] , the viscosity is expressed as the sum of two terms 
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Where  is the density,  is the friction coefficient and N a is Avogadro's number and L 2 is an average quadratic length related to the size of the molecule. On the other hand, the viscosity depends on free spaces among the molecules defined as a free volume fraction  V through the exponential relation 
 0 is a friction coefficient related the mobility of the molecule and B is a parameter related to the free-volume overlap among the molecules. The final equation includes three adjustable parameters related to the structural and energetic properties of the fluid: L V , α and B. The theory can be applied to mixtures by employing mixing rules for the three parameters. We applied a linear compositional mixing rule of the Lorentz type for the three parameters of the dense fluid term: Here, it is remarkable that no binary adjustable parameters are used for the viscosity of mixtures. Three viscosity parameters were fitted to viscosity data of the pure fluid and adjustable parameters of the free volume theory are presented in Table 2 along with AAD. Comparison between the calculated viscosities and experimental data are shown in Figure 2 . The Agreement between experimental and calculated values is satisfactory.
Conclusion
This paper reports the viscosities and viscosity deviations for binary mixtures of xylene with selected 1-alkanols. Analyses suggest the presence of weak interaction in all binary mixtures due to the scatterning forces. Free volume theory has been used to modeling the viscosities of pure state and binary mixtures.
Experimental
Xylene and all 1-alkanol were analytical grade and purchased from Merck with purity greater than 99 % of mass fraction and used as received without further purification. The measured viscosities for pure materials were compared with the literature values and results show the measurements are in agreement with literature. Viscosity measurements have been performed with an Anton-Paar SVM 3000 viscometer that corrects automatically viscosity related errors in the density by measuring the damping of the U-tubes oscillation. Prior to each series of measurements, the apparatus was calibrated using doubly distilled degassed water and dry air at the atmospheric pressure. Pure fluids used in the binary mixtures were degasified before the preparation of the samples using an ultrasonic bath.
The solutions were prepared by mass, using a digital balance (Mettler AE 163, Switzerland) with the precision ±0.01 mg and stored in airtight stopped bottles to prevent evaporation of the samples. To minimize evaporation during the sample preparation, the less volatile component was charged first. The relative uncertainty is 0.04 for viscosity measurements and the uncertainty in the mole fraction was ±1×10 −3 .
